Background: One of the most common problems in intensive care units (ICUs) is pressure ulcer or bed sore and its prevention is a priority in nursing cares.
Background
Wounds and their treatments are as old as human beings. One of the most common health care problems is pressure ulcers or sore bed (1) . A pressure ulcer is a local damage to skin or its underneath tissues that usually occurs around bony prominences due to pressure or a combination of pressure and friction of sliding forces (2) (3) (4) (5) .
The occurrence and prevalence of pressure ulcers are mostly the indicators of nursing care quality (6) . There are different studies on the prevalence of stage 1 pressure ulcers in various hospitals and wards. Comparing the total number of hospitalizations, the prevalence and occurrence rate of pressure ulcers is mostly done among patients in intensive care units (ICUs) (2) . Various studies reported the prevalence of pressure ulcers in intensive care units between 10% and 41% (7) . In Iran, in a study conducted by Ali Akbari Sari et al. (2014) the prevalence of pressure ulcers in ICUs was 26.7% (8) .
These ulcers cause pain and discomfort great harm to the quality of life and they are also costly (9) . Pressure ulcers are the third costly disorder after cancer and cardiovascular diseases (10, 11) . According to the statistics in 2012, about 1.6 million patients annually develop pres-sure ulcers in ICUs and it costs USD11-17.2 billion (2). Patients, families, medical health centers and society are significantly affected by physical, financial and social consequences of pressure ulcers and patients with pressure ulcers inevitably experience pain, malformation, disability and dependence on others (12) . According to the statics, each pressure ulcer, along with increased pain, adds four days to hospitalization time in America and also increases the risk of nosocomial infections by 25% (10) . The complications of pressure ulcers increase the rate of mortality among patients by 55% (13) . Each pressure ulcer imposes 50% more workload to nurses (14) . The undesirable consequences and high treatment costs make it a priority to prevent pressure ulcers (10) .
Preventing pressure ulcers is the priority of nursing cares (15) . Gunningberg et al. in a prospective study reported that almost 90% of pressure ulcers could be prevented by accurate predictions and appropriate nursing interventions (9) . According to the European pressure ulcer advisory panel (EPUAP) and national pressure ulcer advisory panel in 2009, pressure ulcers preventive measures include: evaluating the risk of pressure ulcers, evaluating the skin and skin care, appropriate diet, changing the position and using supportive surfaces to reduce pressure (3). Nowadays using traditional medicine and herbal remedies are among the methods to prevent pressure ulcers.
The world health organization (WHO) (2003) reported that 80% of the population of all countries cannot afford pharmaceutical drugs and refer to traditional medicines, based on herbs, to support their primary health needs (16, 17) . Henna (Lawsonia inermis) is a medicinal herb that different studies mentioned the therapeutic effect of its leaf on preventing and treating diabetic foot ulcers (18) , treating hand-foot syndrome caused by drug reactions (19) and treating acute and chronic stomach ulcers in rats (16).
Objectives
The current study aimed to evaluate the effect of henna on prevention of pressure ulcers considering the history of henna consumption and also its various pharmacologic effects including antibacterial, antifungal, antiviral, antimicrobial, anti-parasitic (20) (21) (22) , analgesic, antiinflammatory, antipyretic (19, 20, 23) , immune stimulus, anti-skin diseases, antioxidant, anti-tuberculosis, (20) and lack of scientific researches regarding its effect on preventing pressure ulcers.
Patients and Methods
This two-group clinical trial was conducted under registration number IRCT2015070323035N1 in 2015 in ICUs of Al-Zahra hospital, Isfahan, Iran. The inclusion criteria were :age range 18 -75 years old, willingness to participate in the study, not having any pressure ulcers at the time of admission, probable continuous hospitalization at ICU, being admitted to ICU in the last 24 hours and not being hospitalized at any other wards before admission to ICU, not having diabetes, having a systolic blood pressure of 100 mmHg or more, not being addicted to narcotics, not having anemia (hemoglobin level of less than 12 g/dL in males and 10 gr/dL in females) or any other blood diseases and not having a fever (T ≤ 37.5). The exclusion criteria were unwillingness to continue with the study or death of the patient.
After being approved and receiving permission from the ethics committee of the university and also taking written informed consent form from patients' families, 80 patients with the inclusion criteria were selected through targeted sampling and randomly allocated into two groups of control and intervention using drawing method. Then daily standards to prevent pressure ulcers were applied to all the patients by nurses. Along with the standard measures, to prevent pressure ulcers in the intervention group, first henna extract was provided (by mixing one gram of powdered leaves of henna with 10 mL of distilled water) and applied on the inner part of the forearm and if the patient showed no allergic reaction to henna, the prepared henna (combination of fifty grams of powdered henna leaves and 500 mL of distilled water) was applied on the sacrum with a thick 15 cm layer. The applied henna was left on the skin for 30 minutes and then it was rinsed with warm water and the skin was dried. No particular measure was applied to the control group.
Data were gathered through demographic questionnaire at the time of admission by the researcher, Braden scale to predict pressure ulcer risk was completed on the first, fourth and seventh day of the study by the researcher (the Braden scale is a valid tool to evaluate the risk of pressure ulcers in the guideline of wounds, ostomy and continence nurses society). It includes six dimensions of sensory perception, humidity, mobility, activity, diet and friction force. This scale is scored from 6 (highest risk) to 23 (lowest risk) (2) . According to this scale a score of nine or lower indicates extremely high risk, 10 -12 is high risk, 13 -14 is moderate risk, 15 -18 is low risk and a score of more than 18 indicates no risk (11) and the table to control daily record of sacrum and forehead temperature was completed by a trained nurse using a Microlife infrared thermometer, made in Switzerland, every day at 9 a.m. Any increase in the sacrum temperature of the intervention group compared to the control group was considered a local inflammation and stage 1 pressure ulcer. The stage of the ulcer was also determined according to the definition of European pressure ulcer advisory panel (3) . Studying the par-
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ticipants continued for one week, in case of not developing any pressure ulcer (of course in both groups occurrence of permanent and indelible redness by pressuring the finger was also considered as the indicator of occurrence of stage 1 pressure ulcer (3). Data were analyzed using SPSS ver. 21 and Chi-square, Greenhouse, Pearson correlation and independent t-test were used in the study.
Results
In the current study, 78.4% of the subjects in the intervention group were male and 21.6% were female and in the control group 62.9% were male and 37.1% were female. Most of the patients in the intervention (51.4%) and the control (65.7%) groups had endotracheal tube. The medical diagnosis for most of the patients of the intervention group (45.9%) was brain damage and for the control group (37.1%) was trauma. None of the studied participants had a history of deep vein thrombosis (DVT). In the intervention group the highest frequency of previous surgeries belonged to urinary tract and reproductive system surgery (16.2%) and in the control group belonged to cardiovascular system surgery (17.1%). Most of the patients in the intervention (54.1%) and control (54.3%) groups had underlying diseases; 27% of the intervention group and 34.3% of the control group subjects had cardiovascular problems; 73% of the intervention group and 77.1% of the control group subjects had no history of narcotic consumption and from those who had a history of substance abuse, most of them (21.6% in the intervention group and 14.3% in the control group) were cigarette smokers. Data analysis showed that both groups had no significant statistical differences regarding their demographic characteristics and other variables before the intervention (P > 0.05) ( Table 1) .
Results showed that the mean score of the Braden scale on the first, fourth and seventh day of the study for both the control and the intervention groups were 12.27 ± 2.85, 14.23 ± 3.21 and 15.73 ± 3.82, respectively. Statistical tests showed a significant difference between the mean scores at three different times (P < 0.0001). The mean score of the Braden scale for the intervention and the control groups on the first day were 12.75 ± 3.07 and 11.77 ± 2.55, respectively; on the fourth day were 14.89 ± 3.42 and 13.54 ± 2.86, respectively; and on the seventh day were 16.24 ± 3.78 and 15.20 ± 3.84, respectively. Statistical tests showed no significant interaction between the mean scores of the two groups at three different times (P < 0.755), indicating that the mean scores were not significantly different in the two groups (Figure 1) .
Regarding the risk of pressure ulcers using the Braden scale on the first, fourth and seventh day of the study, statistical tests showed that on the first day 75.6% of the interven- tion group and 85.7% of the control group subjects, on the fourth day 45.9% of the intervention group and 68.6% of the control group subjects and on the seventh day 35.1% of the intervention group 51.4% of the control group subjects had a moderate to high risk of developing pressure ulcers (score of 6 -14) . Based on the Fisher exact test, there was no significant difference between the two groups regarding the risk of developing pressure ulcers (P > 0.5). Also results showed that most of the participants had a score 0f 10 -12 (high risk) on the first day and a score of more than 18 (no risk) on the seventh day of the study (Table 2) . Results showed that in the control and intervention groups during all the seven days of study, there was a relationship between decrease in the score of the Braden scale and increase in local warmth of sacrum (r = -0.409, r = -0.558, respectively).
The mean local warmth of the sacrum during the seven days of the study in the intervention and the control groups were 37.84 ± 0.52 and 38.06 ± 0.67, respectively.
From the beginning of the study (first day) till its end (seventh day) the mean local warmth of sacrum in the intervention group was lower than that of the control group but their difference was not statistically significant (P = 0.14). According to independent t-test, only at the beginning of the study the difference between the mean local warmth of sacrum of both groups was significant (P = 0.001) (Figure 2) . The mean warmth of forehead during seven days of the study was 37.09 ± 0.41 in the intervention group and 37.03 ± 0.44 in the control group. There was no significant difference between the groups regarding the mean warmth of their forehead (P = 0.5) (Figure 3 temperature (forehead) with local warmth of sacrum in both groups after the study, independent t-test showed that the total mean score of sacrum of the intervention group was lower than that of the control group, but their difference was insignificant (P = 0.14). The total mean score of forehead temperature in the intervention group was higher than that of the control group but the difference was not significant (P = 0.5). Also the results of the Pearson correlation coefficient showed a significant relationship between the increase in the mean local warmth of sacrum and increase in forehead temperature during the seven days of the study; although there was a stronger association in the intervention group (r = 0.677).
Daily observations showed that one patient in the intervention group and six patients in the control group had redness in the sacral region. The comparison of the two rates showed that the difference between the groups regarding redness in the sacral region on the sixth and seventh days of the study was significant (P = 0.01). Results showed that one patient in the intervention group (one male, 2.70%) and six patients in the control group (five males, 14.29% and one female, 2.85%) developed pressure 4 Crit Care Nurs J. 2016; 9(2):e6255.
ulcers at the end of the study and this difference was significant (P = 0.001).
Discussion
Eighty patients with the inclusion criteria participated in the current study and were allocated into two equal groups of intervention and control. During the study eight patients (six males and two females) were excluded from the study. Six patients died during the study and the other two did not cooperate. The study continued with 72 patients; 35 in the control group and 37 in the intervention group. Results showed that both groups were similar regarding gender, age, intubation condition, medical diagnosis, history of DVT, history of surgery, history of underlying diseases, history of substance abuse, body mass index (BMI), level of consciousness, serum albumin level, probable duration of hospitalization, blood pressure and the risk of developing pressure; ulcers and statistical tests found no significant differences between them. Therefore, it could be said that both groups were similar.
Regarding the mean score of risk of developing pressure ulcers using the Braden scale for all patients, results showed that the mean score of the Braden scale on the first, fourth and seventh day of the study both for the control and the intervention groups was 12.27, 14.23 and 15.73, respectively and the difference between the mean scores at three different times was significant; indicating that all the patients in the two groups had a lower score in the Braden scale on the first day of the study than the seventh day, which indicates higher risk of developing pressure ulcers on the first day of admission. This increase in score could be explained by the recovery process of the patients after seven days of hospitalization. Therefore on the first days of admission, due to less activity and decreased level of consciousness, the patients are at higher risk of developing pressure ulcers. Jiang et al. showed that 11.79% of the patients with the Braden scale score of less than 17 had a high risk of developing pressure ulcers (4) . Also in the study by Eberlein-Gonska et al. decrease in the score of Braden scale was one of the risk factors of developing pressure ulcers during hospitalization (5) . Results of these studies were similar to the results of the present study.
Results of the current study showed no significant difference between the mean score of the Braden scale at three different times (first, fourth and seventh day of the study) in the intervention and the control groups. It means that the mean score of both groups were similar, which indicates that both groups were similar regarding the risk of developing pressure ulcers based on the Braden scale. Soozani et al. showed that the mean scores of wound assessment in patients who developed pressure ulcers was 13.8 ± 3.6 and in those who did not was 20.2 ± 3.5;the Baden scale and independent t-test showed that the difference between the groups was significant (11) . Regarding the risk of developing pressure ulcers using the Braden scale, the results of the present study were similar to those of other studies. Jiang et al. showed that 11.79% had a high risk of developing pressure ulcers and their score of the Braden scale was less than 17; this group needed more attention to prevent developing pressure ulcers. Also 88.21% of the patients with a score of 17 or more in the Braden scale had no risk of developing pressure ulcers (4). In the study by Lupianez-Perez et al., one of the inclusion criteria was diagnosis of the risk of developing skin ulcers by the Braden scale conducted by the nurse; a score of 12 or less was considered high risk of developing pressure ulcers and a score of 13 -16 was considered moderate risk (6) .
In the control and intervention groups, there was a relationship between decrease in the score of Braden scale and decrease in local warmth of sacrum, indicating that the lower the score of Braden scale, the higher the risk of developing pressure ulcers. Ulker Efteli et al. showed that low score of the Braden scale indicated low level of activity and hence high risk of developing pressure ulcers (9) . The study by Amirifar et al. (10) revealed that the lower the score of the Braden scale, the higher the risk of developing pressure ulcers. As it could be observed, the results of these studies are similar to those of the current study.
Although in the present study the local warmth of sacrum, from the first to the seventh day of the study, was lower in the intervention group than the control group, the difference between the groups was only significant on the first day. Since in the intervention group the prepared henna was applied on sacrum and rinsed with warm water after 30 minutes and then patients' skin were dried, they had lower local warmth of sacrum; but the control group did not receive any special measures. According to EPUAP (2009), to diagnose pressure ulcers skin observation should evaluate the warmth of location and edema or stiffness, especially in patients with dark skin. Warmth, edema and stiffness are indicators of developing pressure ulcers since the signs of pressure ulcers or redness could not always be observed in patients with dark skin (3). Therefore, it could be implied that increase in the local warmth of sacrum could indicate development of pressure ulcer and based on the results of the present study, since the mean local warmth of sacrum was lower in the intervention group, it could be concluded that applying henna on sacrum might have been effective in lowering the local warmth of sacrum and somehow preventing increased warmth, which is an indicator of developing pressure ulcers.
Although throughout the study the mean warmth of
Crit Care Nurs J. 2016; 9(2):e6255. 5 sacrum was lower in the intervention group than the control group, their difference was not statistically significant. In other words, the difference between the mean of forehead temperature, which indicates the body temperature, was not significant in the groups. Therefore, it could be concluded that the two groups were comparable. The study by Mogarehi and Sanaiey (24) mentioned that the mean body temperature of the patients with pressure ulcers was 37.2°C and that of the patients without pressure ulcers was 37°C, the difference was not significant. Braden and Bergstrom reported that the body temperature in patients with pressure ulcer was higher. According to the results of the present study, in both groups the warmth of sacrum was higher than that of forehead temperature but the difference between sacrum's temperature and forehead temperature in the intervention group was less than those of the control group; indicating that the warmth of sacrum in the intervention group increased less than that of the control group, which indicates lower risk of developing pressure ulcers among the patients of intervention group. The results also showed that the mean temperature of sacrum and forehead had a significant relationship during the study; the relationship between local warmth of sacrum and forehead temperature was direct. Akbari Sari et al. (8) mentioned that fever by changing patient's metabolism on one hand and sweating on the other hand would make the patient prone to developing pressure ulcers (25) . This is similar to the results of the present study.
In the present study only one patient in the intervention group developed redness in sacrum on the third, fourth and fifth day of the study and on the sixth and seventh day of the study, the redness disappeared, but in the control group redness occurred in six patients. The difference was significant. According to the EPUAP (2009) the definition of stage 1 pressure ulcer includes healthy skin with a pale red or a different color region that usually occurs around bony prominences and could be more painful, smoother, softer, warmer or colder than adjacent regions. Redness means that body is not able to release from the previous pressures and needs rest before being pressured again (3). Considering the above mentioned points it could be said that one patient in the intervention group and six patients in the control group developed pressure ulcers and the difference was significant in this regard. Therefore, the applied intervention was effective and prevented redness in sacrum and eventually pressure ulcer, especially stage 1. Yucel et al. evaluated the effect of henna on handfoot syndrome caused by capecitabine and henna, due to its anti-inflammatory, analgesic and antipyretic effects, it could have a good therapeutic effect on reduction of this syndrome without the need to reduce drug dosage (19) .
According to the results one patient in the intervention group developed stage 1 pressure ulcer, which the redness in the sacrum region was resolved after 72 hours, and in the control group five patients developed stage 1 pressure ulcer and one patient developed stage 2 ulcer. EberleinGonska et al. revealed that the lower stages of pressure ulcers (stage 1 or 2) are more common than their higher grades (stage 3 or 4) in such a way that 41% of the patients had stage 1 (784 patients out of 1914) and 48% had stage 2 (915 patients) pressure ulcers (5) . In the study by Mistiaen et al., conducted for three years from 2006 to 2008, nurses who visited patients at home reported all the cases of pressure ulcer at sacrum region and out of the 2772 patients, 1517, 820, 288 and 147 patients had stages 1, 2, 3 and 4 ulcers, respectively (26) . In the study by Soozani et al. (11) conducted in Iran on 72 patients, 53 (73.6%) had stage 2 and 16 (22.2%) had stage 1 pressure ulcers. In most of the studies, stage 1 and 2 ulcers were more common, similar to the present study. Considering that most of the ulcers have low grades and their treatments are costly, preventing these ulcers is a high priority. The present study showed that one patient in the intervention group and six patients in the control group developed pressure ulcers. Therefore, it could be said that applying henna on sacrum could have been effective in preventing pressure ulcers and could be suggested as a clinical preventive method.
Conclusions
Considering the above mentioned points about the effects of henna in preventing pressure ulcers and also the results of the present study, it could be suggested that henna is effective in preventing pressure ulcers, but due to the limited time of the study and small sample size it is recommended to conduct a long-term study on a larger sample size.
